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Vegetational Development On The Rock Cliffs Of The :inneapolis Re"'i 

I . INT_ ODUCTIOIT. 

Since the only important sui·face exposures of the country 

rock in the 1.Iinnea.polis region arc along the gorges of the : ... ississ­

ippi ana. l:innesota Rivers oy observations vrere confined to those 

places . The exact field of study extended along the ~issiSSippi 

River from the Vlashington } venue Bridge to the raouth of tho ~ inne­

sota River and up the latter stre~ a distance of t·o miles . 3oth 

sides of the gorges were studied as ·7ell ""s the adjoining ravines . 

The purpose of the study nas to trace tho dovelopr.10nt of 

plant life upon the two ioportant rock ox:posu_ es of the region, the 

St . Peter sandstone and the Platteville limestone 'Ii th esp ccial re­

gard for the effect of all modifying factors . 

The observations upon .1 ich m.,. · 01·k is based 7erc m""de 

during the fall 0£ 1921 and the early spring months of 1922 • 

I wish to express my thanks to :rx. R. . illiams o:f the 

I e 1 York Botanic Gardens and Dr . Bruce Fink of .. :i r.:ri. Uni ve~ s i ty for 

their kindness in determining the mosses and lichens collected dur-

ing my studios . 

To Dr •• s. Cooper , under ·11ose direction this ·;or has 

been carried on , I ~ish to ex~ress my ap~reciction _or his interest 

and helpful suggestions. 

I I. H T1L :3 .. '..rm 03IGIU OF E.. BIT ~ • 

.. • The rock formations. - The exposed rocks of tho .:innoo._ -

olis region are Ordovician in age ~nd 0 re all of sedimentary origin. 

They are exposed in steep escarpments o.long the v~lle s of the 



rivers fm.· a height of a .few feet to ova:..· one hundred feet t the 

High Dam , depending upon the r;ngni tnde of the talus sJ.o::pe. 
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The lowest exposed forr.ntion , comprising about tr;o thirds of 

the d k e:{:pose roe s in vertic al section , is th.e St. Peter sandstone . 

It is an easily 11ea the red , thick- be.:ided , ioi· n .... ed ,., nd 1 · .£. l..i. ., v , ~· era ss arnina u-

ed rocl\: v!ith very few crevices . 

~he sandstone is carp ed by a layer of Platteville limestone 

which varies in com) OSition in that it can be sop~rated into four 

quite distinct strata. The lovermost , about fou:.A feet in thic .::::ness , 

is a transition b et·ween the St . Peter and Platteville f orr.mti ons • 

The next stratum, t h irteen feet in thic1:ne ss , is composed of il·reg­

ular compact laminae separated by partin;s of a claylike natlli.e. 

Then comes a five f oat ed of partly sha.ly linestone ··hi ch 

very easily. mhe top stratu.rJ , ei&1t feet in thic~noss , is .• uite 

ho:r:iogeneous lir19st one which brenks r!i th a conchoi 1 fracture, a.nd 

falls a ·my in blocks. Crevices are cannon in the limestone for tion. 

The Platteville lir:1estone is covered b:· the ccor shale 

"Ji th a ma..."'\:imum thic1:ne s s of a out seven feet . T iis heterogeneous 

shale \· eathe:rs to clc.y fter short e.xposm· e . It is of no i mpo-t nee 

s re ,ards ve -:-etational developr ent Ji th tho e:rne tion o ... t e 

eathercd material ~hich collects in the crevices ond u on t e lodge 

f the underlying exposed roclc f c s to a.id in soil orm tion. 

::r cm the r.J.antle of glacial till ·1 · c.1 covcrG t' c Deco· h 

~ lso of irnport~nce in that it cont ib~to~ to tho ~oii th.a. 

being f orned . 

.. s fm- o.s the cherni cal c a:;1 o i tion o.Z t 'le t o chief rock 

ormations is concerned it has little effe ct in dete mining vegcc,n­

ional development in that the sandstone is mo1·e 01· less culcaroous 
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as a result of +1.1e wn+er -n'l"ecolnti· ng d .. th 1 w -u .t- ~ o 111 Iron -e imestono cont!.1i 

i ng limo salts in solution. Tho differences in the development of 

vegetation arc therefore due to other causes ~hich will be consid­

ered later . 

B. History of the gorges . - After the ./isc onsin ice sheet 

finally disappeared the post- glac ia.l .linneso tu _ iver , the ?.i ver 

Warren , then tho dominant stream of the region , :flo :;ed in a sbnllo 'I 

gorge over the lirrnstone , following the resent course of the -·inn­

esota and of the rississippi belovr Fort Snelling , to a. :point in the 

southern :part of the p1·esent city of St . Paul ., here it entered the 

much deeper valley belo v St. Paul. -- fall began here , \lhich 101·l:ed 

its way back to Fort Snelling and up the 'innesota Valley to a. point 

about two miles above I.:endota, ·;here the liMestone diss.:ppears . ~he 

clif1s which bound the resulting gorge form a part of the field of 

study. 7hen the fall in the . i ver /arr en reachc d ·endota it en-

countered a narrow , buried , pro-glacial vc.lley extending in c nort -­

i'lesterly direction up the present co1u·se of the 'ississip)i to a 

point about a mile above Port Snelling. The portion of the b· :ie 

valley crossed by the River /o.rren · o uic":ly cleared o~ d:·ift .... nd 

the fall continued U]? the present .innesota V llcy. The -·i:::Si"Si i 

also cleared its portion of the old valley to 
:point ··here it enter 

ed over the rocky \Jall on the northern side , thus initi~tin the 

Falls of 8t . nthony. ~his fall has ilor·ced beck to its procent po-

sition , resulting in the fornation O- the 
r e to t' e so. .. e point. 

The ravine of .. -i·~nehaha Cree .. : , rJhich OAhi bi ts some roe -

exposure , \'las formed in :part by a ~orr.ier channel of tho· issi"'ai __ i, 

and in part by the creek itself . 

The action of erosive forces , cs_eciall~ long cort~in of 



the fiasnrcs and f!"lul t lines in the rod: :or . tionr , '~s rosnl ted 

in the development of occnsional ravines long the sor cs 0 the 

:-ississi:p!Ji nnd :.:innesotn rivers . R-vinea ... re more nume1·ous and of 

greater size in the older po1,tions of the ,.._ i·ve_· g t' r~cs ; nc u_ e· 

portions being a l oost str8.ight, unbroken cliffs . T.his is espcci , ly 

true of the J.:ississi:ppi. The ravines , \'hich ere in all sta.i;ros 0 ... 

develop:-1ent , offer excellent contrasts as reg do th f cto- s f• -

therin, or retarding plant development . 

Tho various stages of veget~tionnl dovelo.mont -e es ule 

not sharply defined on tr o r oc~::s of om· :.·e ion. ... o 

stee~ness of the e~posed rock , its friable nature , 

onounced 

· t e e f oct 

oz slumping from t c u::p_cr p::i.rts of t'1c ex osmos .• c .es onoi le 

-~or the repeated deoL uction nd rec""tublish."'D.c it o pioneer st es . 

Until the ta.lus slope ecomes important or shading results fro the 

growth of trees the ha itcts remain vcr much the se e . T1e o ect 

of stacJ;ness on tho develo ment of vc et .tion ·· s notice 
0 p • 

( 5) in lis word: on Isle ... oy e . :ustose lichens nd su -c i 

forest t_ oes side •• aide .., re noJli un o on. his s lso been 

noted 'tT ·i· "'""' -::>r0 un ( 2) 'uccession is c·cne ~ - u0 ~ ~ • U 

11 slc· _or tho c son 

just gi en , nnd mnny stnges ~~c discernible ;ithin li ite ·e • 

• Develo~ment on ~~c t . Pet r sen stone .- t. :Peto· 

s".ndstono is the io·;crnost of the e~ ose oc :s o the gion v il-

able for st·d . It cont ins mo~e .tort a1 u c o·e·l n li est ne 

thus r..a '"in ini ti .1 lant eat · lishmcnt loss di ... ic t . is 

softened by the lo!1.ching out of the inding 
te i 1 , es eci 11 

~here wet , and crurnbleG to s 0 nd VC- Y e0 sily. Crc •ices n_e not 

... · i·n .Pfc ding plnces o · "'.;'·e lod~cn+ numerous and ure of litvle ai - · - u··· v 



of plo.nt disscminules. 

The rock has ho11 izontal eddint.S pln.nes of finer ,.tcria.l 

running thru it at inte1·vals of six incLes to tlLcc foot -.hich have 

o. decided influence upon the development of vegetation. 

The collection of w.ter above these l[',yors f'J.vors the devel­

opment of plants and in one es_ocially fuvora le place , there ein 

some shade , eleven correspondin po.rallel zones of pla.;1t li "e .. ,ere 

to be seen. On the exposed rock feces oven the ddition'"'l · .tor 

above the bedding planes is not sufficient to c ou.nte- -b2.l nco 

desiccating factors . series of . sar-:ples lith _efcrcnce to t'_0 

bedding planes were collected aml the water conte.1t dote mined. Tho 

results sho~ quite clearly the effec~ of the finer gra:ncd l ers 

upon the \m.ter content of the sandstone . 

Location of Sarrrole • ... 

• bove fine-erained belding plane 

Bel 0\'7 n " n 

4. 3 

2.6 

7.7 

The s amples we:e collected Octoocr 28 , 1921. 

7 . 9 

0 . 6 

9.0 

1.1 

The various successionul sta -es ·1il- no .. : be considered ii th 

consideration of their reactive effect u_ on the 1°bi ta.t. 

Upon freshly ez osed sandstone , 1here the roe- is moist nd 

especially 1.here protected ..:1·0.i the cu.1 and ··1ind, icell ar 

lue-g;reen or green ale;"'e _uickl est("I .lish thomsol -es. T e el­

atinous she~ths of the algae hold the fri 0 blo sand.stone to cthc: 

and rot- rd 100.thoring. This hao also ecn noted 
Clc.ents ( .) t".n 

hir.iek ( 12 ) • 
_ ooist , she..ded s:p._co s.bo r'.; one :::oot s 'HJ.re .. , s ..... ·cshl · 

e::::posed on October 20, 1921 , and ··hen visited . a.in , ovember 7, 

sho\Yed unmistakable evidence of the ecto.blis.hment of ....... 10·17 form of 
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plant life wr1ich v as undoubtedly algal. 

Follo\7ing the algal ste.se come tho crustoso lichonc 1~1ich 

may be tho pioneers :vhen tho elgal st,,go is omi ttod. On the sandsto 

this stage is represented. by o. limited. munbor of s:pecieo , tho re io 

beins deficient in l ichens accord.in- to Fink (9) , as the result of 

the fu·y clinate . He states that in the 1 inneapolis region ~1ere is 

no single lichen characteristic of the river bluffs . The crustose 

lichens are important pioneers upon igneous rocks but upon our sed­

imen t::i.ry exposures they are of minor ioporta.nce . Ho .. eve they a.re 

important in that they furnish a ulace for lodgment of the dissoni­

nules of higher plants . Lichen hyphae re able to pe:1otra.t;e tho .. :o 

for short distances , Bachman ( 1) , and by t'-e secretion of acids 

among hich carbonic acid is probably the est i iport~nt , ~10 l• 

assist in the disinte~ation of the rock. This ·_o.s 
so con noted 

by Fink (8) . They also a l d t eir mite to the cc ulatin0 h is. 

Crustose lichens , 1i th one exception , are better repres ... nte 

upon the limestone than upon the sandStone even tho the moi t ·e 

conditions are more favorable nearer tho river level . Their oor 

developrmnt is due to the rapid c;e3.therinG of the latter . 

The most numerous lichens of ti10 crtcto e v iet u_on the 

sand.stone ~re : ~i\.mphilor:lll lanuginosum (Hoffm. ) yl . , _l codi ci 

ab1.rinum ("ch.) .Anzi. , ?lacodium. citrinu.rn. (Roffm. ) Le· c·h ., Leen-

ora varia ( 'ch. ) Hyl . , c..nd Leconoro. subfusc" v r . coiloc 
tho s nd 

mphiloma is probably tho most abundant crustonc lichen o 

stone . It gro rn luxuriantly in shaded • lc.ces 0 ·1d at times 3IDOt e ~3 
~iss Braun (3) h0 s o served this lichen .o·in 

low grovring mosses . 

e:x:tensi vely upon the s.b.1:!.ded rocks of tho Cine innc..ti - egion. 
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The f oliose lichen st~~e is est represented on the sand­

stone by Physcia pulvorulenta ( Sohre • ) Ty. and Parmelia aaxatilis 

(L.) - ch. :Both o:f these lichens o.ro fairly common on the moiste 

shaded rocks . The foliosc lichens fro _uently gro ·; over the crustose 

forms , thus eliminating t hem • 

.. n interesting case of the foliose lichen , Physcia speciosa 

( '7ul:f. ) Hyl . grov1ing upon and apparently parasi tizing a. moss s 

noted. l~c.7horter ( 15) believes that it is possible for lichens to 

sustain an organic relo.. tionshi:p ·ri th mosses . 

The fruticose stage is conspicuous in places bee use of the 

well developed pat ches of a Cladonia , unidentified bec"U.Se sto. ilo 

i7hen specimens were collected , mich forms a thcllus up to ho.lf an 

inch in thickness . It is the most mesoph·tic of the lichens and is 

found onl., in the most shaded and s hcl tered places . ~.is lichen 

gro~s papidly and 1as o served c othcrin~ out mosses var., effective-

ly. The thallus becc.use of its uneven e.:tern surf ce ~ffords an 

excellent pl~ce for the lodgment of seeds ands ores . Occ.sional 

specimens of Cladonia fimbriata (L.) Hoffm. and. malina s_ . ore 

found in moist crevices . Other fruticosc lichens lso occur but 

are so infrequent that they are of no importance ocolo icn 1 • omo 

idea as to the scarcity of the lie '.ens on the s a. dstone ma - e o -

taincd fro~ the statement of Fink (8) t.o.t but five pe cent O~ t 

lichens of the region occur on th t roe •• 

The moss stage is :fairl:i ·;ell oprecentod in laco 0 ·r.i 

interesting vuriet of nosses co1·relatod ·ith v rio s 
i t"t co 1-

di tions . Shade 8.nd moistu: e togcthor ,.d. th J,,; he de eo of h r ~n ss 

of tho sc.ndstone determine . ., ~ t s_ ocies occu '" cor.tain areo.s . "'he 

moist crumbling sc.ndstone rarely su_ports fell developed moss 
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colonies ·1hile the dry shaded. roe ;:o arc fre _uently covered. w th a 

denoe mat . '.Ilhe moss seems able to retain \'h".t ,.t or it needs i_ 

shn.1e so·1e·;1ti..a t and is not dependent upon the vate ... o:: tl o n bstra-

tum to the extent that the hig~er plants are . In a dry shaded 

place a sample taken from beneath a 1ell developed moss mat sho1ed 

a water loss of only O. 6 percent ~chus lea.ding to the concl·rnion tha. 

shading is more important t~-3.n water content in determining moss 

development on the S[ll~dstone . The moss mat ena les heros to o t in 

a foothold. ~ven trees can ost~blish themselves hero until the 

roots have had an opportunity to reach a suitable crevice . In one 

place bur oak seedlings were found gro1 ing rnll with theil roots co 

fined entirely to the moss r.m. t . ~he mosses add more h .us to t ho 

accumulating soil than "'n,y- of the other plants so fa.- conside-ed. 

On the exposed. , W1Shaded sandstone the ~eroph tic moss 

Grimmia me~2.poli tana !Iedw. forms dense tufts . On ~ 1e sligM;l less 

expose dry rocl:s atharinea angustata Brid. ·s found tho it ne .. e-

attains any considerable dovelopffient es ~c ards ere cov rod. no1 

trich.um junipcrinum 7illd. is fairly comI!lon and can be s en 

struggling to mz.intain its el:: age.inst t '1e more m soph·~tic mosses 

afte the habitat has bcco;ne less xeropt.ytic . On the s ded rocks 

f 11 . f ("< 1 nt +.i·mes a xl form dense n ... s 
o o Vlng mosses groIT very pro u..,e '""' v 

hi ch can ea.sil 
e lifted f1·on ~vho r c ~s: ryum s . , .:nium cus 

tum Hod. • , Dicrnnell hetcro ~11~ (L.) Schirn • , Hotoroph 11· 

dnnianurn Kindb ., Bra.ch1thecium a.cu. in"ltum od . , nd Bro.ch ·thee' 

cyrtophyllum Kind • On the et :ocks vh re th re is 
und nt oist 

ure, and especially see_age 
ter , m lrrstegium ~l viatile . ) 

B. & s . and Dicranum flagell9.re Hed 1. a.re the dominant mo"'ses. It 

is of interest to note thct Grout classes the former s ~lo ting 

a.qua. tic . 

e 
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This h.s 

On the ·et rocks liver rorts "'·e fre .uontl tho first lont 

so been not db Clements (4) nd b ·1s Tylor (1 ) . 

Conocephalus conicus Dum. is vor. co on on tho et rocks d Pre-

issi CJ. quad.re.ta (Seo • ) !Tees . is the more abundant on t c slightl 

drier areas. Proissia ho~evc· is mo~e frequent on e rnt li 

stone. The liver- o_ ts seem ~"o . intain t ems 1 ves despi to f i 

':eon competition vi th the mosses . 

~he fern st-ge is represented by the co on 

- olypodium vulgare L . , :inich o~s p-O ueel in tho moist pl ces 

" ovc the bedding planes es_ eci l· e • s ....... ed . h·s fern co -

petes successfully · th t.J moss sand i·minates t e rr s a.din , 

the oss r.iat being fro 1entl s- lo.n e t e tte n oo s . 

~he ern st e is of lit· irnpo c -c t re e t e n 

o ... t'.c roe: f a.ce is not p-·010 co . 
TLe '.e b ceo s stage in the s cce ·on i p e ent d 

mixtm·o of airie "'nd oodla.nd spoci es , t e do 

governed the intensit 0 illumination , tion ·n 

mixtre e being represented. It i 0 d 0 in i c ces, 0 

t e UJ.us-covered rocrn , du on t.e mo.ts o erns . B 

e favora le the lo 0 t c 
he o conditions 

on the lo til 1 
sists under t c s' ·e of the .ees 

to roe~ expos es arc olimina o . her little o no ere 

eci s 0 

she.de tho plants 
so ic 

ina~e . On ~he dee. c san stone o r ce in t e 
0 d , :£:0 tt 

r o. ·ines lmos t ui·c .. oodland -·e et tion to 

to list com le tel the h _ ba.coous v et ti on unn :1: e 

-
most abundant und t ic 1 er . ce pl ts !1.... a. ... f o lo ra: 

rot' n i olia L., · ile ia. can d nsio • • ·t isi ·igi .il . ' 
.. -

· e--c c .o ic no. ... .c ..... · le mille-... , 



oli L . , olid 0 1 i 01· L. • L ort ( L. j 

t r s nic v a.t L. n i L. r 

.... .., t e co on. t o not 

s n occ s on c ·ice t t 0 nt no ·n 0 i n,.,. 

con . ~ on, v 

Cr ·ice 1 nts 0 i 0 t nc 0 

to tho CCU: ul t · n ..,oil n in t 0 ~ t on 

for "11 e lo ent 0 .., r nd tre seed • n t in o 

on c ~a· c la.ntc ro 0- lit""l c . 
ceo s e·elopment on t s n to i 1 it i ... t 0 

rootc in t c e ices . 

The s u st e is oorl I' G t on t n 0 

e r " -C mo c on c 

r e . 0 eve it OS ctic !.ll 

s ~ occ s on 11 o ... 0 

icien ... o ·1 ... 
" 

r ot .... t ll 

... 
" st e st h co re 

n t n t .o s it 

c s s 

to the ad n it el 

and occ sion 1 st i l 

st 1 t i t 0 ... 1 
n 

en t t to 

· lop on t e Pl ttevill i ton l t 

n"' di t s to d ~ 0 
yille li st er"' ro " 

de e o ent p inci 0 



posoossing a more st~ble · f co . · Th re ~r~ f_·e .. uent iorizon"..;al 

fiss .2.'0S and lodgeo u' icL afford ancho:~a0 c fo-· t:.·ces of f ir size 

and ~t tines bear consider-ble soil . 

ThJ crustoso lichen stn;e is much otter represented h e 

t'_an upon t'rn sc..ndstono as re-;:.::-ds both n ber o indi vi ·!LS and 

s::,1ecios . Co··:los ( 6) st'J.tes that lichens 01 din-ril - shun c le ·eous 

soi ls rt2ile according '110 _ i:1 ~ ( 8) seventeen pc. cont of the lichens 

of our resion occur on the limestone . _ractically all o~ tho lich­

ens on the lines tone are o..2 tl:c c:~as tose v1riet .. and at ,n ir thoi 

su1Je:.:ior develo:pr.1.ei1t he:~e as a rosul t o~ the more st'.lble st. f -Ce 

and ~recdorn from heavy shade . The ~ollo1ing are the most co, mon 

er rntosc lichens on t'1e lit1esto11e : Verruc~ri" . u:·alio .· c'! ., Ver~ -

c ria nigrescens Pers., _lacodium citrinum ( ..... of· 1. ) Leig'1t. , _l,,cod 

imn cinna 'l.r inum ( i.ch . ) ... nzi. , Lecano su fusca _ch. , Locanor 

er··si be l 1. , .Jndocarpon pusillum -.ed ·1. , .., nd . philom 1 n ·ginos· 

(Eo .!.i'r.:i .) J.T 1. 

Tho f oliose lichens arc r"rc nd a~o re rose ted cc .... s 0 

al P rmelias or Physcias . The mo.cc xeroph tic conditions are the 

limiting factor for this sta o. 

Tho fruticose lichen sta-e is even poorer an occ·· o:nl 

on moiat crevice or led e soil , i1 sh::?.d d r vines s o , he e 

Cle.donias "lnd • arnalilms c t>.n be fo 1d fte:· dili ent so c' in • 

17ci t .er this nor t.P..c recedin fol iose s'..; ·o la;- n- s cccasional 

!'Ole • 

The moss st~ge is dcvelo ed much loss than on the s ndstono 

and e:::hi bi ts no espec i'll v ia tions . Th o.ir is r.11ch dl· ier , i ich 

according to . .::iss Ta lor ( 13), is responsible for 

flora . 

limited moss 

12 



The liver· o ·ts Conocep' us md p ·e · si'.l c 0 · r the ·oc ::o 

her the J1.1o:c t ic lcs o· e.i: them ..,nd ., .. tho ·oneors in sue' 

pl ces . _3 not.d befo~~ . reissia seenu to be sli tl more xe o­

p'-·•tic t'nn 'Jonocephalus. 

lgaro L. on 

13 

T' e fern st ge is represented b Pol· odi 

tie north-facing slo_es and in the n rro ravines . crns -- c y no 

me ns "'S '"'.b 1d.o.nt on t'ie limcs"'.;one s u on t e moister , mo ·e shaded 

s dstone . 

T' o herbs on tie limestone ·o· in c e·rice.... nd · on soi 

ccur.ml . t ions on t _e lodges . CreYices her · o m ch o ·e import'""nt 

thnn in tle sandstone e.nd contain zoil c pa lo of SU porting hi er 

plant::; ·r.i.thout ru1y of the pionee ... stages very freque.1tl' • oil 

from the mantle of glaci till hich co ·ers th, :·e on to ot10 

.. i th the cla whic results from t .e d.inintc r tin o ·erl sh 1 

1 ers collects in tho crevicoo. he ireeston itsel 0 the s to 

fo ·m cl,, l ing to ;-e ril (1 ). e ·ice 1 nt 0 
... 

0 nn 
o.cco_· l: e c Lr 

stone 11 DCC r on the li es ton nd in greater n or . rte i ia 

ri i illd. nd ' a.nul rotundi oli L. e t cte 

is tic ere-vie e )lants e o. If s: _de nd mo·st ·e Pr it most 

any of the ierbaceous lants o e region ma bo found in th~ 

li ostone crevices . 

Shru s are not o s ficient import nee to b con i e 

as cons ti tu"'.;ing a s iccessional sti:i e . m. OS ·e o.e numcro s 

tLo mos'G im_ art nt 0 t' e p ants 0 t e i sto ie . esp c. 1 

interest is "'1.1h occ rr nc of t' e ss· ooa.. n c id i· bl n rs. 

This tree l~ is-es in calc eo 1 3 ~oil , there o_ "'1.r e r ·e · 

bluffs are m ch to its li in rnhc vhite bi.cc'1 o.nd the ironro d 

are 2.l so common on t'_e li es tone . r.i,10 L·on ·cod see~.s to e .. i te 

xerophytic on the river bluffs. Co·les (6) st tes that this tree 
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in tho most chnr cteristic rive_ bluf tro of the Chica~o _ogio~. 

Conifers arc poorly roprononted on the u. po_ ortions of 

the cl iffs by the juni_ er , ed ced·.::-- , ... nd .i to ine. '.!.'hose trees 

na~· e relicts o" "'Lo coniferous forest that rob'lbly covered the 

re ion efo:·e eing ou:perseded y th resent deciduous fo est . 

Co:r;.i:peti tion ..... <is resulted. in the conifers 'boi·1g relegate to tho 

least favor:::. lo hri.bitats .. l1ic 1 include tho i_pe · xorophytic l· fs . 

The red .nd nhi to el s s.rc common on t '.o limestone 1 fs . 

The red elm is t' o better ouited of the t"IO to endure the u.nf vor ­

ablo conditions t'iat arc li ~el·· to be met it' on the steo slopes 

and ..;.s t'1erefo ... c the mo:c comnon in the less fa.vora" le laces . It 

is intorestin0 to note the dovclo. mcnt of tho cot on mod on the 

luf s . 'Tl is t eo ro' ·s in ha i ta. ts t' .t "':a-'Y .:rom - irl · ;et lo· 1 

g:·ou 1ds to J.,'1e dr e::pos c "ul uf.:s . co·O?los in his " r': in the Chi-

c ugo :cc_i on ::?om1d the cot.ton vood to c an 
ort nt tree of t e s n 

dunes and n..blo to ... i thst2.11d ve:y ~dvorse condit' ons . Gi ·en -Ul 

sunli ;ht , tile coJctoll'IOOd , :rhic 1 is una."ole to to lo o.tc e ·en li""ht 

sha. ea __ n_e:1tly , " 11 establish itself lmost n ·:.ere . 

bm r O"' ·: is an occasion 1 crevice 1°nt . e see s o e • ·e not 

suited .:or lo gment in c. e ·ices li :e those O- tho cotton ·ood t' e- e-

or c this zei·o ' . tic 0 r is not ~. e .. ucnt on th, blu_fs o.ce t e e 

is consi ci·a le oc: o. os :s..·e . 

_r e roots a3sist in the deg-
.tion o~ the cli s ···to 

lov r go exerted · ot··mon t .e loose limestone · loc re . Bloc·:s o 

roe·: are cpli t off md ~11 'I .i.le th , · doni o t' e s 0 cos o-

t·· oen loc~a a.ids t e action of erosi e fo·ces . 

c. Development on the t<>lus . - ~he vegetation 1 developmen 

on the talus Glo c i"' , ..:or the .. ost 0 ·t , a co1tL tion o 11he 

s·1ccession~.l series of the t··o _rincipa.l rocl:: for "dons -'lici mer 
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• l. or lees at tlis point. The r;lg,ci till :fro. the to m ntlo , 

1cat crcd shale , t.c 1eathcrcd limostono 11 is 1 cc li c-

Gtonc bloc·::s , together ·:it'_ Jti e '1itc _u.rtz S'lnd f1·0 the deco.red 

s~ndntone re the components O- tho t~lus slo a . .s re rdo 

s~·1n. i:::.: t'-:o most impo- t~ut slope com:ti tuent . ~he hmu .... content 

is higher ti1a.ri th" t of ei th ~r of tho t' o rock ... orma.tions e d t,.h.;i 

~h sic~l conditions e such ... dm t it rosen ts more ...: vor"?." e oppor-

tuni ty for the develonr.wnt of the 11i '1.cr _ l.., ts . _ m· ... 1.1! ermo- e the 

de rec o~ slo_c is red1ccd to point · hJre soil slippi!lG is roe-

tic1.ll.: eliriivicted; " in ic ~1°0 ac"'is ... i;ed no.tc-i""lly by t .c bindi ~ 

actirn o: the '.erb , sh1·1' , ~nd t1·ee ::ooto . _he tal s vn··ies in 

1ei -:1t f1·or: !>- n.cticall nothing t.o a oin ... ., hero it corn et'"'l 

rat'1or t'mn physicc.l fa.ct ... ·s. 

ince the ccntrcstin o::::posures re fected dif:f orentl ~ 

by t .. e various ~actors infl uoncing lo.1t de;.-elo c .. t the - ·ill e 

co sidcro se_ <i..ra.tely. -~ e'.1st n no-· '1- cin s_o es !.l'e e 

01·0 es o- h' tic ..,. d t'1c o: poci te 10st .., nd so i t1 - "'c i.11 slo cs c 

t:10 . or ::core iytic. 11 o succession 1 diffe onces ··e suf ic it 

to 'm.rro..nt this classification. 

On t'e more mesoph~ tic slc~os t' ere is con ido· 1 tel S­

eo_ ine of st ces , and one • quently finds t·· t • ionocr... n "'i· -

clink"'.-: cg t ... tion arc side side. 

SJ1.1:;.gc S T• be 
......... entir n ... e 

'Tlhe norm.J.l piono~r . 0 .l. " 110 - u 
.., 

to in. :Uichen --re nctic 11 nt 
ay . t'10 fil'S _ '1.!/liS co c c 

Clo.do 1i s a.n -'1 · c· n ... 
- it 11 t'10 e .c tion 0 r re 

\I 

· t n.... Li- er wrts r"' co :mon 1'1c_ c t e ·c 
n oro s cnoug'1 to c iri:por "• 

is abundant rJoistu:e ; t .c ::rinci 1 s_ ecics re o 1ocephcl.. s conic' 
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D,, • .n Preissio. qu0 dr t ( co_.) .. .'ees ., ..,, on ~-~1 ~e"' i · r:i _ _ ... .,.. i.. c 1 ... • :r ie 

re of no succesciono.l im m.·tn.nce tho "'ii1oir thalli rn. ~T a d come 

. ~ossos a1·c not !'.'IS ·roll dove lo_ cd c.s on ~'1c sha. c cl.i. s 

oc"'.nsc of t'ie a braid9.nt Lo::co .ceo· s vegetation hie· el imin tos t '1em 

be ore t'.c: b corno _irmly estc.blished. mhe most comr.ion mosses 0·1 

t'.e ·1et slopes E'.- e : :4 nch--thccium ~cut ina.uu.':l lied 1. , Br chyt' oci rn 

c,rrtophyll m ....::indb ., Bryur:i sp. , Dicranoll '1et _omcl.l !J., nd ·-et-

oro_ 'iyllu.'!l _::.ida.nianUJ "'· ) B. &: • 

Pol .odium vulg~ e L., the common pol od fern , is lmoot 

entirely o.bsent , t .e com_ cti tion evidentl ein too gr "'t . 

T:_e '1ci· J.ceous ve eto.tion is re ii1 1 tl ve 1 d ite 

cl a.ctoriwtic of the r::ioco_ .. Ttic f orestc. Tho ... ollo ti. 1 nts re 

n.mong t~e most cor:.mon : .s _U!. can° cnse - ., ·isa.em "'.;:·i:ph 1 (L .) 

chott ., Ca.ulop i.: .• dlu."1 t.he.lic"'uroidec (L.) . ichx., Dioentr cue· 

( L . ) ""3e1·nh. , L 0 porto cc.nadensis ( L . ) G~ud., olid o la.tifoli 

~ n. ict::-11! dioicurn L., and -rilliru:i ..., . :ere tho whade ~nd moist 

conditions per .. it , ot-er ioodland plants hcve no diff .i..c "'i; in · e­

co:r.:i •1c- est.blis.ed • .:.ivcn on t_ rn.o·e meso hTtic slo_es r ·rie 

herbs a.re not unc o~~ on in :places . m is is not extraordin::i.r hon 

the close p ... oAimit o- rairic ve ct tion on ~ e u 1 ds is consid-

e:·ed "'nd. tho direction in ·1~1ich the l: e"V" ilin T.i.n s :i:e li :el· t 

carr ~ t e ooeds ke ... t in m.i.. 

r.ihe shrub st ge is unir.i:poJ.·ta.nt and is e ... es ntod y occ s-

ion~l _.i bes bushes . 

'i'he ized ~ores".; is int ere ti1 s .e ---ds th trees t t 

cor.rpo"'e i"'· Tho slope is IDO-'O or less of a norro· t .. ~ansi t Oil .1 bel 
\I • 

et·een t 10 u ... l md ~nd t 10 fl co l!'.'tin ·ri "h t_ "e re -:-osen"'u •i cs 

o th habit~ts present. '1c c or.11!lon u_ land tr cs .re : the SS-
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0 

·an r 

t o e o 0 -

i l scl l 

i or it. , H oe rri l . t i c 



OS:1 illd. , Pet.alostomum pu.rpm·omn (Vent.) "J.rd. , "T)o tcntill nrgut 

_ ursh. , Solidtigo ne. o:r lio it. , n.nd Solid~go rir;idn L. 

8 

On the steep slopes tho p~airio stage is c p~ le o '"'.intain-

inc i tsclf -or . lo!lf 11oriod , ·"or 10.ps indofini tel y . The develop­

ment o .... p:reirie on steep , e:;... oscd slo_ es hes been noted o, .. iss 

Br un ( 2) , Do.c'ino :vski ( 7), o.nd llichols ( 11) . .;]1~ ... os-::u: e to desicc t -

ing ngenc iec ·Ti th the rcsul t_nt 10"'1 .oisture c cntont o .... the coil , 

not in ro_uent fires , and tho diffic..ilty t'_a.'..; shrn n d t_·e seed-

lings eXyericnce in competin g ·ith t'1.e -·e.pi y t;-0 1ing o.sses nd 

herbs ~re the chief factors rosponoiblo =or the "r_ et 10.'..;ion o the 

r~irio . ~he reirio st~ge ~a; e ccnoi ere s an cda_ hio cl i. ·: , 

es "'eciall., on t'1e st cper slopes , 'l.S .~ichols ( 11) s s " '..; to::-m , 

in t'.at it ·1ill persist "'0 long 0 s '..;h .!..actors t'_ t re t e cnt 

in oper~tion _cm in effective. 

If conditions _ermit , =erop.•tic s establish t e sol·os 

on t.1-ie .rairie slo es 1.111.d t - time'"' form small thic :ets . :i.: e"c r 

best repro .... ented by : Cornus s -. ' _ hus t hina L . , • OS op ., 

1oricar nd nthox-lum rune ·ic 1um . il. r:1 • st e s • us sp. , ..... ... !J. 

ule develops slo··.:t:v '='.nd does not seem to e neccss fo the est 

of the trees of t 9 zerop rt"c forest t t ollo 

The ioneer tree o~ th ~e·o tic fo est is t r o -

in l.ces co "titutes a r ctic 11 p ~e stand. ~h·s t·ee is 

ancl the fo ... es'., that it forms is q i to o. en it i t' e 

ergro rth still domi nate b nrai.... ie gr so es and her os . e ·e 

go.in "'TI od:::i.p' ic clima: is · ossiblc in thct the oa ~ fore st o~ t'1e 

outh- fo.ci slo cs cs eci<>ll m y end ,-~e o_~ ,... lon ti e . n·.e burr 

is ::'ollo···ed y the nort' crn in o:- SCE'- let o - ; ic. is sli 1tl 
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s reo 11 t o t e s o .... u lio lesG ~crophytic nd co s in 

bJ t' c ionee- burr oaks . ollo ·1i .c; the nort' crn pin or cc rlet 

0".1: st e ·v.orc co .e:;, the rod o k · ich is t' e le st -o-o h tic o 

t'1 c o.:s mentioned so fr . ~h ·m·e 01:: is r ·eon~"· c ope .s 

'1. rosu.l t o:f the inLioiting 0 c mor or le~s c~lc · o a 

Goil . ~he o~: forest ·~11 ro.r.i.in unt ·1 conditions beco e moro 

nee o_ ·tic !:Ind t' e mor to ler nt trees ind soi c ondi t · ono sui ta· le 

.lhllc the tendertcy of ve 0 ct'.ltion"l dev op ent in places 

is to· ·~rd th cli ·r t' c ro e"'sion is .r.iost ra. id in th~ .r.iore 

pl:.ces , th~ nort·. o.nd t - cin slopes d oopoci lly 

ravines . ~hese ·. i tats t' o_·,.,fore h vo d.ovolo_ t 11 th oot 

need ·cget tion. The de ~oe o de clop .c. tta · nc e 

c onsi ere as dir ectl . .,. relo.tod to the de ·ee o expos e to 

ora: le in· 1 onces , i .e. l o moist· c content o: the oil nd 

o ·apo ·a ti on ao a ·csult of d:il·oct e ._ os· re to the ·c·· il · - ·· n o 

an1 to t'_ r:iost di ct insol_tion. 

L co t' c V -iO c es ion c:-t on 1 it ts 

consi re are ·c te· or las o e 

to ·a the c_ max t iis st e .rill no e co ici c • 

est f o e io is co ose of t 0 ns 00 nn· t 

In o c ·-;o · s t s e t e 

olc ··ill s 

o 1 the e. ose 

b ~ o ood , lre not c 

et s i o t n 

con itions nd i~ t e ir~t to co i he _1 

c. 

on 

on 

r-

dv 11a e in ~·in or o ... t 'c .e 

pro_ er conditions ·ail , i" c n 

e ts t · o t o 

1 o t e ot e 

trees b re son of its oztre e tolernnce . ~·e ·n t.e c oe o~ open­

i s in th cli ax foi-ost the a:_le o_roduction il s t e r; 

o~ore ct r trees · _vc 11 o __ o t 1i t·- to est~ li · t' ns 1 -es . 
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In t' o:Z m· o scrv".tions I 10ted the f ollC' ri 1 f Mc liS 

·it - rec~rd to th occu1·renc c o t e m .... :_ o : on the ,res.lu nd nouth­

fc.cin slo_ es t o : les o.re confined al os"'u oxclu.Jivei·- to th deep 

narTow 11 0. -i11e"', ~nile on Jv' c o .sJ1.1 and no1 th- faci:i."lg slopes t.c1c m"ples 

w~ile -:::it dcYcloned in tb.e rn..vi 10s , :1 c coming in on c ~:tt"'.i:11 O-

'v' e more mesoph tic t'11 'S sl ... cs o.s ·ell. 

IT . U: ... ·-..... Y. 

the lii1es of vegctational 

dcvolo ... "e~'c on the habitats found 'Ton 'lih.e ri ~er 11.= s o:'.: om· 

It si.1ould e i·erncm c_e _ ti:.n..t oviat 0·1s froo t'.e nor. 1 

.re not 1mc cr.imon as 'vhe rcsul t o. some loc~.1 .aactor j1osc in-

J..l J:1c o ic r cs tr· ctcd to 'l limi to _re .... . ho t11ss c..:'fect o.., ve e-

~i~c i ort'lnc; , r t the occ~r ence of in~rc uc t 

onorne1m.. 

':lhc sover!.'.'ll s ccossion'.:'-1 li·1cs s s;c a en ,.,'1e -·iver l' s 

~re all ... ro Cl' s sing .. Ii th v rrring do ccs of _ _ idi ty to~ :;.rd t e 

:;.:ple-b"'GS 1cod c li:na: for est . 

Loe condi tio·1s on th t lus ~ n.y _•osu• t i·1 the nlo 

event e tot~l sto __ a o of t.e successional ·ocesses , so th · 

e m ,_ ecorne 0 n ~d'lphic clima : . Th·1s J.' e rai ic , J1.1he ::e:.·o-

'l~1d the mi:J:od ::orost r.i.a o e la '..,i ·el .. _ c .. ·rnnen'li 

· 1 ... laceo · '10 ·c conditions a.re unf vo1· blc ~or ·t' er successional 
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COURS [5 Of VAR\OUS SUCCE55ION5 ON ROCK CUFFS OF THE MINNE'APOL15 l1EGION 
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